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 Growing world human populations and diversified global markets have increased demand for agricultural
food products, as well as non-food agricultural industry products.  To meet these expected future demands,
increasing and maintaining soil productivity will be vital.  The concept of soil health assessment focuses on
specific soil properties and determining its ability to maintain a range of ecological functions in its
appropriate ecosystem, supporting long term sustainability.  Farmers today implement diverse management
practices to maintain and increase the soil health.  Cover crop and crop rotation management practices
have been used for centuries in agricultural production systems with known benefits.  With increasing
interest in soil health issues, interest in use of cover crop practices has grown.  Methods to determine the
effectiveness of cover crop practices on soil health are diverse.  Soil enzymatic activity and soil microbial
functions can reflect the health of a soil ecosystem and are linked to soil carbon, nutrient cycling and soil
structure properties among many other soil characteristics. An investigation of soil health on a watershed
scale was implemented on a Missouri claypan soil association in Chariton County, Missouri.  Designated
the Chariton County Cover Crop Soil Health (CCSH) farm, the acreage was delineated into eight
watersheds determined by topography. Three primary soils found at the investigation site consisted of
approximately 47% Armstrong loam (fine, smectitic, mesic Aquertic Hapludalfs, 5-9% slopes eroded), 39%
Grundy silt loam (fine, smectitic, mesic Aquertic Argiudolls, 2-5% slopes) and 14% Bevier silty clay loam
(fine, smectitic, mesic Aeric Vertic Epiaqualf, 2-5% slopes, eroded). Six of the watersheds were managed
with cover crop and no-till applications, with cover crop planting beginning in the fall of 2012.  Two
watersheds were designated as controls and received no cover crops, but did undergo no-till management
practices.  The objective of the investigation was to determine the influence of cover crop, no-till and
rotational crop practices on soil health parameters, specifically biological indictors. Variations between
sampling events using selected soil health indicators helped evaluate changes in soil ecosystems over time
and treatments.  Analyses preformed include soil enzymatic activity, soil microbial diversity, soil nutrient and
physical properties.  Largely enzyme activities results were mixed, with no significant correlation (P<0.05)
found between cover cropping treatments and no-till management practices, although a  significant
correlation was identified between sampling events for select parameters (glucosidase, dehydrogenase and
soil organic carbon).  Generally, the relationship between soil profile depth and collected parameters
displayed an expected correlation, showing decreased activity levels and percentages with increasing
depth. Landscape position displayed mixed variation regarding parameters analyzed, with shoulder, back
and foot/toe slope positions displaying maximum values observed, which varied across the sampled
watershed plots.  Findings from the investigation will help further development of soil health assessment
practices and their associated chemical and physical analyzes.
